Splanchnic ischaemia-reperfusion injury: mechanistic insights provided by mutant mice.
Reperfusion of ischaemic tissues often leads to microvascular dysfunction that is manifested as impaired endothelium-dependent dilation of arterioles, enhanced fluid filtration and leucocyte plugging in capillaries, and the trafficking of leucocytes and plasma protein extravasation in postcapillary venules. Efforts to define the mechanisms that underlie these microvascular responses to ischaemia and reperfusion have largely relied on pharmacological agents and monoclonal antibodies. Gene-targeting technology has been applied to the production of transgenic and knockout mice that are rapidly gaining acceptance as tools for mechanistic studies of ischaemia-reperfusion (I/R) injury that obviate some of the concerns (e.g. specificity) raised about previously employed experimental strategies. This review summarizes some of our efforts to apply gene-targeted mice to the study of I/R injury in the splanchnic vascular bed. A role for endothelial cell adhesion molecules (CAMs) and reactive oxygen metabolites is supported by results from mutant mice. Low density lipoprotein receptor mice also reveal that the microvascular and inflammatory responses to I/R are greatly exaggerated during chronic hypercholesterolaemia. The wide variety of mutant mice that have been produced for inflammation-related research makes this experimental strategy particularly promising for mechanistic investigations of the tissue responses to I/R.